Laura Casey/DC/USEPA/US To Kimberly Tisa/R1/USEPA/US@EPA
12/12/2006 11:46 AM cc

bce

Subject Fw: Review of Clariant Addendum Il dated November 14,
2006

History: & This message has been replied to.

FYI
--— Forwarded by Laura Casey/DC/USEPA/US on 12/12/2006 11:46 AM -----
James Buchert

<BUCHEJAM@Versar.com> To Laura Casey/DC/USEPA/US@EPA

12/12/2006 11:09 AM cc Diane Sinkowski <DSinkowski@Versar.com>

Subject Review of Clariant Addendum Il dated November 14, 2006

Laura,

This note is in regard to the latest submission from Clariant (Addendum II to
Report: Exposure and Screening-level Risk Assessment for Carpet Fiber and Food
Wrap Scenarios Associated with Pigment Red 144/214; April 11, 2005 Revision;

Step-by-step Calculations Guide - Prepared by BBL Sciences, November 14, 2006)

We (Me, Didi, and Mike) find this latest submission to be acceptable. The
derivation of appropriate EF/ED/AT values, based on time for all mass to
volatilize and then disappear due to alr exchange, seems reasonable. We have
also checked the calculations and can duplicate the values presented in Table
4 (acceptable concentrations in carpet fiber).

Please feel free to contact us if you have any questions in regard to this
matter.



Laura Casey/DC/USEPA/US To Kimberly Tisa/R1/USEPAIS@EPA
12/21/2006 07:57 AM cc

bce

Subject Fw: Technical Direction - Clariant Corporation

I am sorry this is late - | have been out sick since tast Thursday.
Laura
----- Forwarded by Laura Casey/DC/USEPA/US on 12/21/2006 07:57 AM ——

James Buchert
<BUCHEJAM@Versar.com> To Laura Casey/DC/USEPA/US@EPRA

12/19/2006 03:21 PM cc Diane Sinkowski <DSinkowski@Versar.com:»
Subject Re: Technical Direction - Clariant Corporation

Laura,

Attached, please find our respornse to your recent technical direction for the
Region I Clariant Corp Red Pigment project. Thes 2 files attached are the same
memo - one in Word format, and one in pdf format. Please feel free to contact
us if you have any questions.

Jim

»>>» <Casey.Laurafepamail.epa.gov> 12/14/06 10:49AM >>>
Good Morning

Attached, please find a technical direction memo for Region 1's Clariant
Corp Red Pigment proiject. Please complete this assignment by noon on
Wednesday, December 20, 2006. Please contact Kim Tisa in Region with
any technical guesticns and contact me with any other questions.

{See attached file: Clariant 11142006 Addendum II.doc)
Thank vyou

Laura Casey
Chemist

U3 EPA
OPPT/NPCD
202-566-1982




Mike.Teague@clariant.com To Kimberly Tisa/R1/USEPA/US@EPA, Laura
111612008 04:51 PM Casey/DC/USEPA/US@EPA
cc apawlisz@bbl-inc.com, js1@bbl-inc.com,
Erin.Russeli@clariant.com, John.Paul@clariant.com
bce

Subject Calculation Guidance Document and Spreadsheets

History: 2. This message has been forwarded.

Kim -

Here are the files that Versar requested. There are two spreadsheets {one is zipped in hopes of reducing
any problems with email}, and a calculations guide document which is a step-by-step explanation for how

the equations were developed and used in the spreadsheets,

The recent delay was caused by questions that Clariant had regarding some differences between
acceptable carpet concentrations as presented in Table 2 of the August 18, 2006 addendum and Table 4
of the attached calculations guide. As BBL notes in the guide, the acceptable concentration vaiues for
RF=1 changed substantially due to the modification of exposure durations for this factor, as well as
incorporaticn of EPA-required room air exchange rate values. Acceptable concentration values for RF's
other than 1 did not change significantly; therefore, the ultimate conclusion is the same as that presentad

by the August 18, 2006 submittal.

if, after reviewing these files, EPA and Versar still have questions regarding how the acceptable values
were calculated, Clariant recommends that Versar and BBL be allowed to speak directly with each other,

in the presence of EPA and Clariani, to reach an acceptable resolution.
Best regards,

Mike

wkkkhkkERAE A kR Ak Ak kAR EREE ATTACHMENT NOT DELTVERED H#*%%xkdkhdhdrbihdhrbhrad

This E-Mail meszage contained an attachment which is a computer program.
This attached computer program could contain a computer virus which could
cause harm to EPA's computers, network, and data. The attachment has been
deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. We are deleting all computer program attachments
sent from the Internet inte the agency via E-Mail. '

If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the E-Mail with the renamed attachment. After
receiving the reviged E-Maill, containing the renamed attachment, you can
rename the file extension to its correct name.



For further informaticn, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866} 489-4900.

KEEXRRER R IR LRI T T X R R *

ATTLCHMENT WNOT DELIVERED #*%%k*%kFhkkXkdkhkhFrkhhFxEx

[ Attachment PCR Alr Ceoncentration Decay FOR_EPA 2AP.zip removed |

EXPOSURE MODEL_CLARIANT_FIBER_SCEHARID_INVERSE_FOR_EPA_24F.xls CALCU LATII]NS_GIDﬁF OR_EPA_24P.odf




ADDENDUM II TO REPORT:

EXPOSURE AND SCREENING-LEVEL RISK ASSESSMENT FOR
CARPET FIBER AND FOOD WRAP SCENARIOS

ASSOCIATED WITH PIGMENT RED 144/214
APRIL 11, 2005 REVISION

STEP-BY-STEP CALCULATIONS GUIDE

Prepared for Clariant Corporation
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1. Introduction

On August 18, 2006, BBL Sciences submitted Addendum II to the April 11, 2005 report titled
Exposure and Screening-Level Risk Assessment for Carpet Fiber and Food Wrap Scenarios
Associated with Pigment Red 144/214. The objective of Addendum II was te incorporate the United
States Environmental Protection Agency’s (USEPA’s) requested assummption of the volatilization
potential and minimumn afr exchange rate (8.4 room air exchanges per day} of polychlorinated biphenyl
(PCB) and to demonstrate caleulations for a finite mass of PCB volatilizing into indoor air. On
October 12, 2006, the USEPA requested a supplemental clarification of the calculations presented in
Addendum 1. BBL Sciences has prepared this document to ¢larify previously submitted calculations.
Please note that the results for safe concentrations of PCBs 1t carpet presented here have changed from
those reported in the August 18, 2006 Addendum due to the final adjustment of exposure durations (to
ensure that PCB concentrations ir room air are nil) and the EPA-recommended, worst-case room

ventilation rate of .35 exchanges per hour.
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2. Key Equations

The key equations included in this section have previously been presented, and their usage and
accuracy has been acknowledged by the USEPA. The equations have been coded into a Microsoft
Excel® spreadsheet prior to calculation. The USEPA has been supplied with a copy of this

spreadsheet.

2.1 Non-Cancer Hazard
The following equation calculates a carpet fiber concentration that does not pose a potential for

adverse effects. The calculation considers exposure via dermal, ingestion, and inhalation pathways.

THQ-BW.- AT,

CNQ'.?rpe: = B
ED. EF 1 lR:B:oAF . “__I_ASA-{F-DERM . -]'—-IHR--—]—-RF
RID 10 mglke RID  1Omglhke RfD VE

Equation 1

Where:
CNCarper represents the risk-based concentration in carpet fiber associated with hazard
quotient of 1;

THQ represents the target hazard quotient (unitless);
BW represents body weight (kilogram [kgl);

RfD represents the non-cancer reference dose (milligrams per kilogram body weight
per day (mg/kg BW/day);

AT, represents the non-cancer averaging time (days);

ED represents the exposure duration (years [yr]);

EF represents the exposure frequency (days/yr)l;

IR represents the dust ingestion rate (mg/day);

BioAF represents thebioavailability factor for ingestion (unitless);
S4 represents the contact skin surface area (square centimeters per day [cm*day]);
AF represents dust adherence factor (mg/em’);

DERM represents the dermal absorption factor (unitless);

IHR represents the inhalation rate (cubic meters per day {m’/day]);
VF represents the volatilization factor (m*/kg); and '

RF represents the retention factor (unitiess).

The v olatilization factor (VF) used in the above equation was calculated via a set of c oncentration
relationships derived experimentally for an enclosed chamber containing a carpet sample impregnated
with a substance of interest (Bennet and Furtaw, 2004, citing Won et al., 2000). The relationships

describing carpet surface Lo air partitioning (Ks,) were as follows:
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382062 loyg PP
KSA ==L =] o8 Equation 2

Wherte:

M
s = Equztion 3
CS

Substituting Equation 3 into Equation 2 and solving for A (mass of PCB per area of carpet [mg/n’])
yields:

M =(d,, - 10370 ¢ Equation 4

Where:

k, represents the adsorption coefficient (meters per hours [m/hri);

k, represents the desorption coefficient (m/hr};

d.. represents the carpet thickness (m);

VP represents vapor pressure (Pa);

C, represents the acceptable concentration of PCB in air from Equation ! and 9
(mg/m’); and

M represents the mass of PCB per arca of carpet (milligrams per square meter

[mg/m?]).

To express M on carpet weight basis (M.,; mg/kg}, this parameter can be divided by carpet face

weight (FW; kg/m®) such that:

_ (d, _103.82—0.62IugVP 'Cg)
o FW

Tquation 5

This results in a PCB conceniration in mass of PCB per mass of carpet. Furthermore, under general
household conditions, ventilation is provided to maintain proper air quality. Therefore, the M, term

(mass of PCB per mass of carpet) must allow for an AE (uaitless). This accounts for air turnover rates
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in the home, without which unrealistically high PCB air concentrations might resuit, Thus, Equation §

is modified to:

3.82-0.62 lop I
dw B §2-0.62lopiP 'Cg 'AE
= Equation 6

£ FW

Finally, the volatilization factor ( VF; m*kg) was derived by dividing M, by the air c oncentration

term: C, to yield Equation 7:

VF - Mcw — (d!v . 103-82—0,6210gyp . AE)
¢ FW

14

Equation 7

The VF was inserted into Equation 1 to calculate an acceptable carpet concentration attributable to
total PCB (tPCB} volatilization.

Given that C, is calculated in Equations 1 and 9 (using the inhalation assumptions [e.g.,
(THQ*BW* AT, M(ED*EF* I/RED*IHR*RF) = C.}), VF was inserted in this portion of the equation to
derive an acceptable concentration in carpet fiber (M,,; mg/kg)} for the inhalation component of the

overall equation:

VF *Cg = M., Equation §
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2.2 Cancer Risk

The following equation calculates a carpet fiber concentration that does not pose an unacceptable risk

of cancer. The calculation considers exposure via dermal, ingestion, and inhalation pathways.

cc. = TR-BW- AT Equation 9
ot CSF-IR- BioAF\ [ CSF-SA- AF-DERM 1
ED-EF| 750 TR |y e AL RN osE fR- - RF
10 mgikg 1Cmglkg VF
Where:

CClupe represents the risk-based concentration in carpet associated with 1 x 10°
cancer risk;

TR represents the target cancer risk;

B W represents the body weight (kg};

CSF represents the cancer slope factor (mg/kg BW/day)™;
AT, represents the cancer averaging time (days);

ED represents the exposure duration (yrs);

EF represents the exposure frequency (days/yr);

IR represents the dust ingestion rate (mg/day);

BioAF represents the bioavailability factor for ingestion (unitless);
SA represents the contact skin surface area (cm*/day);

AF represents the dust adherence factor {mg/cm’);

IHR represents the inhalation rate {(m’/day); .

DFERM represents the dermal uptake factor (unitless);

VF represents the volatilization factor (m’/kg); and

RF represents the retention factor (unitless).
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3. Model Parameters

Input parameters used to parameterize the above equations are summarized in Table 1. The paragraphs

below discuss each input parameter in detail.

Table 1. Exposure and Risk Model Input Parameters

General

Exposed population; Young Children (yrs) 110 10 USEPA (2000)

Body weight (1 1o 10 yrs old; kg) 21.8 USEPA (2600}

Carpet life span {maximum; yrs) 10 Bigger and Bigger {2004)
Exposure durafion {years) 1t0 10 Calculated’

Exposure frequency {(daysfyr) 310 350 Calculated'; USEPA (1987, 2002)
Life expectancy (yrs) 70 USEPA (1997, 2002)
Averaging time: non-cancer (maximum; days) 365 to 3,650 Calculated'; USEPA (1997; 2002)
Averaging time: cancer {days) 25,550 USEPA (1997; 2002)
(ftgar;i(;\g)um PCB carpet conceniration (mg PCB/kg 14.1 Estimated: Clariant

Total PCB mass (mg) in a hypothetical room 599 Cailculated

Ingestion

Dust (soil) ingsestion rate (children; mg dust/day) 55 Mova et al. (2004)

Biocavailability of PCB in fiber (%) 1, 5, 10, 50, and 100 Assumption
Inhalation

Inhalation rate (1 to 10 yrs old; m*/day) 10.4 USEPA (2000)
Complete air exchange rate (1/day) 8.4 USEPA (1995)
Vapor pressure of PCB 44/70 mixture (Pascals [Pal) 0.0069 MacKay et al. (1892)
Room volume (hypothetical: m®) 80 Assumption
Floor area (hypothetical; m®) 25 Assumption
Carpet thickness {m} 0.01286 RPA (2004)
Carpet area mass (face weight; kg/m’) 1.7 Carpet USA (2004)
Rocm temperature {degrees Kelvin [K]) 293 Assumption
Motecular weight of air {g/mol} 29 Calculated
Molecular weight of PCB (g/mol) 292 Calculated
Atmospheric pressure {atm) 1 Assumption
Molar volume of air (cm“/mol) 201 Calculated
Molar volume of PCB (cm*/mof) 268 Calculated
Diffusivity of PCB in air (m*/day) 0416 Calculated; Fuller et al. {1966)°
Vapor pressure of PCB 44/70 mixture (Pa) 0.0069 MacKay et al. (1992)
Ideal gas constant (Pa x m’/mol x K) 8.314 Constant
Retention factor {unitless) 0.0001 to 1 Assumption
Dermai

Dust adherence facter for children post-activity 0.00724 USEPA (2000)

indoors on hands, arms, legs, and feet {mg/cm?)
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Contact skin surface .areé d.l;tring warm-wéather pléy o R —
with 32% skin exposed (cm?day) 2,763 USEPA (2000)
Dermal uptake factor 0.14 USEPA (2001)
Hazard and Risk Reference Values
Target hazard quotient 1 USEPRA (1897, 2002)
Non-cancer reference dose {mg/kg Bw/day) 0.00002 USEPA (2002)
Cancer slope (mgfkg BWiday)' 0.07 USEPA (2002)
Target cancer risk 1x10° USEPA {1997, 2002)
P . Equal to acceptable risk
Target lifetime average daily dose (mg/kg BW/day) 0.000014 over cancer slope
Notes:

'Retention fact%-dependent _
D= 10t (1M + 1Mpes)® VP (Vai™ > + Vg™

3.1 Body Weight

The receptor of interest in the carpet scenario was a young child who was expected to be in direct
contact with carpeted surfaces as a result of normal daily activities such as playing, walking, and
crawling. The range of age within this group can conceivably span from 1 to 10 years. The calculated

average body weight for children of that age was 21.8 kg (USEPA, 2000} {Table 1)..

3.2 Ingestion Parameters

The primary mode of tPCB intake in this exposure scenaric was assumed to be via the incidental
ingestion o f carpet fibers/dust asa result ofthe mouthing o f carpet surfaces, toys, hands, and feet.
Because no ingestion rate data for the carpet fiber were readily available in the published literature, a
conservative assumption was made that the carpet fiber intake by children is comparable to that of soil
dust. According to Moya et al. (2004), children consume an average of 193 mg of soil and dust per
day. However, the authors also stated that the daily consumption of soil alone is 138 mg/day.
Therefore, an average dust ingestion rate of 55 mg/day can be ¢stimated by subtracting 138 mg/day
from 193 mg/day. That value was used to approximate the daily fiber ingestion rate {Table 1). A
bioavailability factor was introduced into this component of the exposure/risk model to account for the
proportion of the tPCB in carpet that may be dislodged via digestive tract activities. This factor was

set to range from 1% to 100% (Table 1) due to uncertainty ag to its real empirical magnitude,

3.3 Inhatation Parameters

The inhalation rate of the receptor was set at 10.4 m’/day, which is the average estimate for children

ranging in age from 1 to 10 years old (USEPA, 2000) (Table 1). The tPCB vapor contribution to the
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overall exposure burden was estimated via a set of empirical models derived from air chamber
experiments (Equations 2 to 8; Bennet and Furtaw, 2004), The required parameters in these models
include carpet thickness, carpet area mass (also called face weight), and vapor pressure. Average
carpet thickness was set to 0.0129 m, and face weight was set to 1,700,000 mg/m’® (1.7 kg/m?) based
on information obtained from the carpet industry (RPA, 2004; Carpet USA, 2004) { Table 1). T he
vapor pressure parameter was set to 0.0069 Pa and consisted of a mean of all values for PCB
congeners 44 gnd 70 reported in the compendium by MacKay et al, (1992} (Table 1). To account for
dilution dne to ventilation, an AE was added to Equation 6. The value of that factor was 8.4 air

exchanges per day based on the minimum ventilation rate required by USEPA.

3.4 Dermal Uptake Parameters

According to the USEPA (2000), the skin surface area available for contact during warm-weather play
of children, with 32% of the total skin surface area exposed, is 2,763 cm’day (Table 1). The
adherence factor, or the amount of material remaining on the skin after contact, was estimated at
0.00724 mg/em’® (USEPA, 2000). This value reflects soil adherence for children; post-activity;
indoors; and on hands, arms, legs, and feet. An assumption was made that carpet fibers behave
similarly to soil particles. The USEPA’s default value for the dermal absorption factor for tPCB in
soil of 14% (USEPA, 2001) was adopted as the default value in this screening-level risk assessment.

3.5 Hazard and Risk Reference Values

The non-caucer reference dose for PCB was 0.00002 mg/kg/day (reference dose for Areclor 1254,
USEPA, 2002). The cancer slope factor was 0.07 (l'ngfkg/d::ty)'1 and represented the lowest risk and
persistence category recommended by the USEPA (2002). The target risk used in the calculation was
the low end of the USEPA’s “acceptable risk range” of 1 in 1 million exposed individuals (1 x 10%)
(USEPA, 1996, 1997, 2000) (Table 1}. The target hazard quotient was set to 1.

3.6 Temporal Parameters

The time scale of the exposure and risk estimate was set to coincide with the useful life span of a
residential carpet. According to an industry source, carpet warranties may span from 5 to 20 years.
However, a typical carpet lasts approximately 10 years (Bigger and Bigger, 2004}, Therefore, the
maximum exposure duration in this assessment was assumed to be 10 years. For the cancer risk
assessment, a default life expectancy of 70 years was used as the averaging time in the derivation of
the lifetime average daily dese {25,550 days) (USEPA 1997, 2002) (Table 1).
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Note that the retention factor (RF) was set to vary from 0.0001 to 1, depending on the exposure
scenario. Therefore, the range of time needed for PCB to volatilize from the carpet varies accordingly,
and this directly affects the estimates of exposure frequencies and duration in each scenario. To
simulate this, the exposure frequency was set to vary for cach RF scenario as the finite mass of PCB
volatilizes from carpet at a R¥F-dependent rate (Table 1). THowever, consistent with default
assumptions, the exposure frequency did not exceed 350 days per year (at the event frequency of one

event per day; USEPA, 1997, 2002) and the exposure duration of 10 years.

The method to estimate the times of total exhaustion of PCB from carpet via volatilization and
subsequent clearance from a hypothetical room (at the lowest recommended room ventilation rate [i.e.
8.4 air exchanges/day]) for each RF was based onthe ﬂux-ba;sed approach of Bennett and Furlaw
{2004) for indoor residentizl fate m odeling o f pesticides on carpet. This methodology is described

below.

3.6.1 PCB Mass Transfer Rate

The flux-based transfer of PCB from carpet into air was presented and used by BBL Sciences in
previeus assessments of PCB volatilization. Its accuracy was acknowledged by the USEEPA in iis

October 12, 2006 email correspondence.

The mass-transfer rate {MTR) algorithm is as follows:

MTRPCB = SACar X DA"" VPPCB Eguation 10
sl R.xt
Carpet C i

Where:

MTR pegrepresents the mass transfer rate (mol PCB/room-day);
SA corpes TEPrEsents the carpet surface area (m);

D represents the diffusivity of PCB in air (mzfday);

Teurper TEpresents the carpet thickness (m);

VPpep represents a vapor pressure of PCB 44/70 mixture (Pa);
Re represents idea} gas constant (Pa x m’/mol x K); and

Ly represents ambient air temperature (K).
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MTRpcy is converted to a mg basis by dividing the product of Equation 10 by the molecular weight of
PCB (292,000 mg/mol). Tt is also assumed that the MTRpcp is directly proportional to the RF (i.e., as
the RF decreses, the MTRpcp decreases proportionally; see Table 2).

The maximum flux rates estimated by Equation 10 for each RF (and MTRpcs) are presented below
(Table 2). Given that the total mass of PCB in a hypothetical room (25 m®) is finite at 599 mg PCB
(ie., 14.1 mg PCB/kg x 1.7 kg carpet/m® x 25 m’), the amount of time nceded for complete
volatilization will vary according to the flux rate (i.e. volatilization time = the total mass of PCB in a
hypothetical room divided by the flux rate}. For example, for the retention factor scenario of 1 {where
MTRpcp is 668 mg PCB per room per day), complete volatilization will take .89 days (i.e., 599 mg
PCB per room divided by 668 mg PCB per room per day yields 0.89 days). Because there will be
some lag between the point in time when the last of the PCB volatilizes into air (tgn; 0.89 days in the
example) and the point in time when the air concentration in a room reaches near zero (ty) (due to
ventilation; parts per quadrillion [ppq] range), we extended the potential duration t¢ airborne PCB by
several days (based on air concentration calculations at ventilation rate of 8.4 exchanges/day). In other
words, we accounted for the dilution {room ventilation) of residual PCB in ambient air after the carpet
source was completely exhausted. The methodology was to keep dividing the room concentration at
trinal (approximately 1.43 mg/m’ [i.e., 599 mg PCR divided by the room volume of 50 m’ divided by the
ventilation rate of 8.4 exchanges per day for Day 1]) by the ventilation rate of 8.4 exchanges per day
until the air concentration reached ppq range. For this example, the total time for the room to clear
will be approximately 10 days. According to MTRpep calculations, as much as 668 mg PCB could
have evaporated into the ambient air on Day 1. However, only 599 mg PCB was available for that

process. Therefore, we use 599 mg PCB in our calculations,

For RF=0.01, the time to complete volatilization was much longer. It was estimated at 89.7 days {i.e.
599 mg PCB per room divided by 6.68 mg PCB per room per day yields 89.7 days). To calculate the
ventilation time unti} the room air concentration reaches near zero (Table 2}, we divided the steady-
state air concentration of 0.018059 mg/m’ (the air concentration when the carpet PCB becomes
exhausted on day 90} eight times by the ventilation rate of 8.4 exchanges/day. Therefore, the total
time when PCB is present in air will be 98 days (this number was rounded off to 100 for the purpose of

runping the calculations).

The final times to complete volatilization are included in Table 2. These estimates formed the basis
for exposure frequencies and exposure durations used in the exposure scenarios. Please note that
exposure frequencies (EFs) were rounded up or set at default maximum values, if high enough (i.e., in

the case of RY, 0.001 and 0.0001). T he exposure durations { EDs) were set eitherto 1 yearifthe
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volatilization times were short, the year equivalent (i.e., 894 days/ 365 days = 2.45 years), or a
maximum of 10 years {the life of the carpet) for RF of 0.0001. Therefore, the EFs and EDs for a given

RF were as follows.

Table 2. Parameters Used to Derive Exposure Frequencies and Durations for Each Retention

Factor

RF Flux R.a.t‘g - Volatiliza_tionﬁ'f.‘inje- _Veptilatio_n Time EF _ ‘ED

. | (mg-roomiday). | . ~ (days) - - (days) - (daysfyear} || (years}
10 668 5857 MED 10 7
0.01 6.68 89.7 8 100 1
C.005 3.34 179 7 180 1
0.001 0.668 897 6 350 2.45
0.0001 0.0668 8,967 4 350 10

The usage of these parameters was as follows, To develop a range of risk-based concentrations in
carpet for non-cancer and cancer hazard/risk at given bioavailability and RFs, Equations 1 and 9 were
populated with Table 1 constants as well as Table 2 variables so that every possible combination of
constants and variables was satisfied. Table 3 lists the combinations of variables used. Table 4 lists

the resulits for acceptable concentrations in carpet fiber,
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Table 3. Calculations Matrix Used to Derive Acceptable Concentrations in Carpet Fiber

Oral T
Bioavailability o Retention Factor =~ -
_ Factor 0.0001 | 0.001 | 0.005 | 0.01 1
Non-Cancer Hazard
EF=350 EF=350 EF=180 EF=100 EF=10
0.01 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=3,650 AT=902 AT=365 AT=365 AT=365
EF=350 EF=350 EF=180 EF=100 EF=10
0.05 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=3 650 AT=502 AT=365 AT=365 AT=365
EF=350 EF=350 EF=180 EF=100 EF=10
0.10 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=3,650 AT=802 AT=365 AT=365 AT=365
EF=350 EF=350 EF=180 EF=100 EF=10
0.50 ED=10 ED=247 ED=1 ED=1 ED=1
AT=3,650 AT=902 AT=365 AT=365 AT=365
EF=350 EF=350 EF=180 EF=100 EF=10
1.00 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=3,850 AT=902 AT=365 AT=365 AT=365
Cancer Risk
EF=350 EF=350 EF=180 EF=100 EF=10
0.01 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=25 550 AT=25550 | AT=25,550 | AT=25550 | AT=25,550
EF=350 EF=350 EF=180 EF=100 EF=10
0.05 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=25550 AT=25,550 | AT=25,550 | AT=25550 | AT=25,550
EF=350 EF=350C EF=180 EF=10C EF=10
0.10 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=25,550 AT=25,550 | AT=25550 | AT=25,550 | AT=25550
EF=350 EF=3580 EF=180 EF=100 EF=10
0.50 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=25,550 AT=25550 | AT=25,550 | AT=25550 | AT=25550
EF=350 EF=350 EF=180 EF=100 EF=10
1.00 ED=10 ED=2.47 ED=1 ED=1 ED=1
AT=25,550 AT=255560 | AT=25,550 | AT=25550 | AT=25,550

Note:

EF=exposure frequency (daysfyear), ED=exposure duration (years); AT=averaging time (days}

BLASLAND, BOUCK & LEE, INC.

an ARCADIS company 3-7



Table 4. Cctober 2006 Revised Risk-Based Concentrations (mg/kg) of tFCB in Carpet Fiber
for Child Non-Cancer and Cancer Risk Scenarios, Assuming Complete
Volatilization from Carpet Surface and Finite PCB Mass

Oral : Acceptable Concentration in Carpet Fiber (mg tPCE/kg)
Biocavailability Retention Factor
Factor 0.0004 0.001 0.005 0.04 1

Non-Cancer Hazard

0.01 135 129 212 320 96.2

0.05 817 79.8 139 222 94.9

0.1G 547 53.7 97.0 160 934

0.50 15.0 14.8 28.4 499 827

1.00 7.86° 7.84° 15.1 26.8 72.4
Cancer Risk

0.04 675 2,620 10,624 16,005 4,809

0.05 408 1,611 6,949 11,088 4,746

0.10 273 1,088 4,852 8,020 4,670

0.50 75.0 302 1,421 2,493 4,136

1.00 39.3 159 754 1,339 3,618

Note:
*The result for an oral bioavailability factor of 0.53 is 14.2 mg/kg.

BLASLAND, BOUCK & LEE, INC.
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4. References

BBL Sciences. 2005. E xposure and Screening-Level Risk Assessment for Carpet Fiber and Food
Wrap Scenarios Assoctated with Pigment Red 144/214 (April 11).

BBL Sciences. 2000. Exposure and Screening-Level Risk Assessment for Carpet Fiber and Food
Wrap Scenarios Associated with Pigment Red 144/214 {Addendum I) (August 18).

Bennet, D.H, and E.J, Furtaw. 2004. Fugacity-based indoor residential pesticide fate model. Environ,
Sci. Technol. 38: 2142-2152.

Bigger, A.S. and L.B. Bigger. 2004. Carpet considerations. A4 new generation of carpet and the
equipment to keep it clean gives morve cost-effective options. www.facilitiesnet.com. Last accessed
November, 2004,

Carpet USA. 2 004. [ nventory of carpets available for sale. w ww.carpet-use.com. L ast accessed
November, 2004,

MacKay, D., W.Y. Shiu, and K.C. Ma. 1992, Hlustrated Handbook of Physical-Chemical Properties
and Environmental Fate for Organic Chemicals. Volume I, Lewis Publishers, Chelsea, USA. 697

PP.

-Moya, J.B.S., C.F. Bearer, and R.A. Etzel. 2 004, C hildren’s behavior and physiology and how it
affects exposure {o environmental contaminants. Pediatrics 113: 996-1006.

RPA (Radiant Panel Asscciation). 2004, Carpet and cushion, Technical notes. Radiant Panel
Association. www.radiantpanelassociation.org. Last accessed November, 2004,

USEPA {United States Environmental Protection Avency). 1996. PCBs: Cancer Dose-Response
Assessment and A pplication t o Environmental Mixtures. United S tates E nvironmental P rotection
Agency, Office of Research and Development, Washington, DC. EPA/600/P-96/001.

USEPA (United States Environmental Protection Avency). 1997. Exposure Fuactors Handbook.
General Fuctors. United States Environmental Protection Agency, Office of Research and
Development, Washington, DC. EPA/600/P-25/002Fa.

USEPA (United States Environmental Protection Avency). 2000. Child-Specific Exposure Factors
Handbook. United States Environmental Protection Agency, Office of Research and Development.

NCEA-W-0853.

USEPA (United States Environmental Protection Avency). 2001. Supplemental Guidance for
Developing Soil Screening Levels for Superfund Sites, Inerim Guidance. OSWER 9355.4-24.

USEPA (United States Environmental Protection Avency). 2002, Region 9 PRGs Table 2002 Update,
United States Environmental Protection Agency, Region 9, San Francisco, CA.

Won, D.Y., R.L. Corsi, and M. Rynes. 2000. New indoor carpet as an adsorptive reserveir for volatile
organic compounds. Bnviron. Sci. Technol. 34: 4139-4198.

BLASLAND, BOUCK & LEE, INC.

an ARCADIS company

4-1




INVERSE NON-CANCER

Inputs:

THQ=Target hazard quolient

RiD=Referance dose {mgfkg bwiday) (USEPA, 1998)

AT=Averaging time (days) (ED*365)

ED=Exposure duration {yrs)

EF=Exposure frequency {days/yr}

Carpet life expectancy 7- 10 years

IR=Dust {soil) ingestion rate {mg/day}

AF=Dust adherence factor for children post-activily indoors on hands, arms, legs, feet (mgfcnf)
SA=Contact skin surface area during warm-weather play with 32% skin exposed (cri/day)
BW=Body weight (children 6 mnths to 12 yrs old; kg)

BioAF=0ral bicavailablity factor (unitless}

IHR-inhalation rate (m*/day)

VP=Vapor pressure of PCE44/70 mixture {Fa)

d,~Carpet thickness (m}

M=Carpet area mass (face weight; 3@.___._.3

AE=Complete room air exchange rate {1/week; based on recommended 0.35 exchanges/hr)
Cg=Air concentration in an enclosed space after 7 days post-installation E,_@__zm )

DERM= Dermal uptake factor (UGS EPA)

RF=Retenticn factor {unitless)

Dermal
C = (THQ x BW x AT) / £D x EF [{[1/RfD x 5A x AF x 11000000 x DERMY]
C=Acceplable concentration in carpet fiber {mg/kg}

Dermal Alohe
DERM 0,14 5682.4

Ingestion
C = {THG x BW x AT}/ ED x EF [(1/RfD x IR x 1/1000000 x BioAF)]
C=Acceptable concentration in carpel fiber {mgftkg)

BioAF ingestion Alone

0.01 28934.5
0.05 5786.9
0.1 28835
0.5 578.7

1 288.3

Inhalation - Volatile
Based on Empirical Data, Vapor Pressure, and Mass Balance Models

Surface-air parition coefficient for carpet {(unilless)  Kca=(k/k,)idw = 10782062eavP

M AEQMEMHHOBM. S_t._ cm 82-0.62logvFP

Best estimate

1
0.00002
385

T

10

55
0.00724
2763
218
range
10.42
0.00638
0.0129
1700000
588

see bhelow
0.14
range

144515.211807 Bennet and Furtaw {2004} EST38: 2142-2152

Inpit sxpostre. diration hert
- input-exposure faguency bers




?____‘Omw_. = n_zicu.am.n_.mn_oo%
Coarpet (Mofkg) = M {mgim2)Mass; (kg/m2)

VF {m3/kg)=[d, {m}*10>* 8P yitass (mg/m2)/1000000 (mg/kg)|fAE 64281.046283
Inhaiation Algne :
RF 0.001 0.005 0.01
981736 19634.7 9817 .4

Ingestion, Dermal, and inhalation Combined
C = (THQ x BW x AT)/ ED x EF [{(1/RfD x IR x 1/1000000 x BioAFi}+1/RfD x SA x AF x 1/1000000 x DERM}+{1/RM x IHR / VF x VRF)}

All Combined
BloAF/RF 0.0001 0.001 : 0.005 0.01
.01 4726.8 4530.4 3824.5 32010
0.05 28587 2785.7 2501.8 2219.0
0.1 131135 1880.5 1746.7 1604.0
0.5 5249 5224 511.5 498.5
1 275.2 2746 2715 267.8

‘Read results for a.given AFIRE/ED/EF. combination in this table:.

962

934
827
724



INVERSE CANCER
Inputs:

TR=Target cancer fsk
gE=Cancer siape factor
P._.Uu}nnmﬂmgm cancer
v..ﬁnuvcmqmm._:m
£D, =Enposure duration (carpet tife; yrs)
EF=Exposure freque
Garpet iife expectancy 7. 10 years
1R=Dust {soll) ingestion rate ﬁamamé
AF=Soll adherence factor fof children post
gpa=Contact skin surface area during warm
ayw=Body weight (children 6 mnths 10 12 yrs old; kg}
m..o.yﬂumamam.__mc__‘_q factor Ez._smmwv

|HR-inhalation rate {m/day)

yp=vapor pressufe of PCBA4T 0 mixture (Pa)
ainOmBm.. {hickness {m)

Carpet BmmmHOmSm» area Mass (face welght, E:.E
rmuOoagm.ﬁ raom air exchange rale :__émmx., based O
C AT concentration inan enclosed space after 7 days
DERM= Dermat uptake sactor (US EPA)

Euumm.,ma._o: factor E:Emmﬂ

activity indoors O nands, arms, 1egs: feet (ma/e
with 32% sKin exposed (chiday)

n qmooaam:ama 0.35 mxnjm:mmm__:a

post-installd ion (mgfeh)

Dermal
c=(BWxX AT ED
Onv.nnmgmgm concentra

% EF [(MATD X ShAx AF X 4/1000000 X DERM)]
tion in carpet fiber c.:m?E

Um_..Bm.. Alone
DERM 0.14 2841200
ingestion
G = (BWX AT TEDUX EF [(IATD X IRX 444000000 x BioAF)
Ou.?oom.gmc.m concentration in carpet fiver {mgfka}
BioAF tngestion Alone
0.01 14467273
0.05 280345.5
0.1 1446727
05 28934.5
1 14467.3
inhalation - Volatile

Based on magzom.. Data, Vapol Pressure,

and Mass Balance Models



ﬁ_...j.&mm..wu *Anmnﬁ_rm__fau__aé = ..;Qm.mwb.omﬂuacﬂ
_.Am__fang __Om:..h Qs_* 1 Om.mwb.mmﬂondv

?.. ﬁ..ﬁ@ aﬂﬂmdno‘wﬂ» Q,z* 1 Ou.mmb gZiogvP

?-:.Om.__. = Qé* ‘._Ou.mub gogiP
Cearpet (mafkg) = M (mgim2)Mast {kg/m2)

yF {m3fkg)={ds ()1 om.mm.a.mmé,.ﬁ___ ?‘_mmwnﬁam_,am

mcnmnm.mw parigon coefficient sor carpel

qzoooooo ﬁamﬁrmé.?m

inhatation Alone
RF . 0.004 0.005 0.04
boommqm.b mmﬁwm..w 450867 B
0.07636 76.4 0.0 . 0.0
Ingestion. permal, and inhatation Cornbined
c=(BWX AT, JEDLE EF E:ﬂu KR X 471000000 % mﬂo_pﬂ.;i?.a x SAX AF X 414000000 ¥ ._umwgfﬁ:rqo ¥ 1
Al combined
pioAF/RF 0.0001 0.001 0,005
0.01 2363381 2065224 191224 4
0.05 142037 0 1 wwmmm.q 1 Nmomw.m
0.4 g5674.0 04024.5 §7333.2
0.5 252462 251205 Nmmqm;
1 43762.4 43727.8 13575.9
_H_ﬂ._ng_m_%mmm

wm_&__ﬂ_mw.gﬁ_ﬁ_%u_%



wf».,.‘%_ Kimberly Tisa/R1/USEPA/US To Mike.Teague@clariant.com

"% 11/07/2006 04:14 PM cc Laura Casey/DCIUSEPA/US@EPA
bec Marianne Milette/RT/USEPA/US@EPA; Tom
OClivier/R1/USEPA/US@EPA
Subject Fw: Clariant Addendum il

I'm following up on the October 13, 2006 e-mail from Laura Casey transmitting Versar's clarification on the
Addendum Hl request. Could you let me know the status of your response? I'd fike to get something to
Versar in the next week or so,

Thanks.

Kimberly N. Tisa, PCB Coordinator (CPT)
U.8. Environmental Protection Agency

1 Congress Sireet, Suite 1100

Boston, MA  02114-2023

phone; 617.918.1527

fax: 617.918.0527

e-mail: tisa.kimberlv@epa.gov

----- Forwarded by Kimberly Tisa/R1/USEPA/US on 11/07/2006 04:08 PM e

laura Casey/DCAISEPA/US

10/13/20086 06:55 AM To Kimberly Tisa/R1/USEPA/US@EFA,

Mike.Teague@ciariant.com
cc

Subject Fw: Clariant Addendum i

Good Morning

| asked Versar to provide me with a more detailed request for information. Please see the attached memo
below from Versar. They are looking for a spreadsheet. Please do not reply directly to Versar, reply to me
and | will forward the information to Versar. As stated yesterday, 1 would like to leave the conference call
as a last resort.

Thanks

Laura Casey

Chemist

USs EPA

OPPT/NPCD

202-566-1982

----- Forwarded by Laura Casey/DC/USEPA/US an 10/13/2008 06:52 AM ~—-

Diane Sinkm_\rski
<DSinkowski@Versar.com> To Laura Casey/DC/USEPA/US@EPA

10/12/2006 04:38 PM cc Jemes Buchert <BUCHEJAM@Versar.com>
Subject Fwd: Clariant Addendum ||




Hi Laura,

Clariant previously provided the attached spreadsheet "forward calcs? 7.5.xls"
that shews the calculations for their submitted Table 2. When we try and use
this spreadsheet with the newly calculated exposure frequencies/durations
{which we do understand the derivation of and can duplicate), we do not obtain
the same values as are shown in the updated Tablé 2. We think it would be
helpful if Clariant could provide us with an updated version of this
spreadsheet. Tt may not be necessary to have a conference call once we see
the spreadsheet and how the new calculations were performed. At the very
least, if we need to have a conference call, the spreadsheet probably would be
a good starting point for the discussion.

Please let me know if there are any issues with obtaining the spreadsheet.
Thanks for your help,
Didi

Diane S. Sinkowski

Environmental Engineer
Exposure/Risk Assessment Divisien
Versar, Inc.

6850 Versar Center

Springfield, V& 22131

Phone: 703-750-3000, ext. 737
Fax: 703-642-4954
dsinkowski@versar.com

»>>»> Diane Sinkowski 10/09/06 05:56PM >>>
Hi Kim,

I have been reviewing the updated Clariant document, and, while I have been
able to verify the new mass transfer rate calculations (equation 10 on page
2-6) and associated exposure frequencies {page 2-7), I, thus far, have been
unable to duplicate the results presented in Table 2. It would expedite the
review if Clariant could provide us with their spreadsheet showing the
supporting calculations, as they previously had done. Would it be possible to
request Clariant for the spreadsheet? 1In the mean time, we'll continue to try
and verify these results.

Thank vou,
Didi Sinkowski

Diane S. Sinkowski

Environmental Engineer
Exposure/Risk Assessment Division
Versar, Inc.

6850 Versar Center

Springfield, V& 22131

Phone: 703-750-3000, ext. 737
Fax: 703-642-6954
dsinkowskif@versar.com




Laura Casey/DC/USEPA/US To Kimberly Tisa/R1/USEPA/US@EPA,

10/13/2006 D6:55 AM Mike.Teague@Clariant.CUm
- cc

bee
Subjact Fw: Clarfant Addendum 1)

. History:  m This message has been forwarded.
Good Morning

I asked Versar to provide me with a more detailed request for information. Please see the attached memo
betow from Versar. They are looking for a spreadsheet. Please do not reply directly to Versar, repiy to me
and | will forward the information to Versar. As stated yesterday, [ would like to leave the conference cali
as a last resort.

Thanks

Laura Casey

Chemist

US EPA

OPPT/NPCD

202-566-1982

----- Forwarded by Laura Casey/DC/USEPA/S on 10/13/2006 06:52 AM ——

Diane Sinkowski
<DSinkowski@Versar.com> To Laura Casey/DC/USEPA/US@EPA

10/12/2006 04:38 PM cc James Buchert <BUCHEJAM@Versar.com>
Subject Fwd: Clariant Addendum II




Hi Laura,

Clariant previously provided the attached spreadsheet "forward calcs2_7.5.xls"
that shows the calculations for their submitted Table 2. When we try and use
this spreadsheet with the newly calculated exposure frequencies/durations
{(which we do understand the derivation of and can duplicate}, we do not obtain
the same values as are shown in the updated Table 2. We think it would he
helpful if Clariant could provide vs with an updated version of this
spreadsheet. It may not be necessary to have a conference call once we see
the spreadsheet and how the new calculations were performed. &t the very
least, if we need to have a conference call, the spreadsheet probably would be
a good starting point for the discussion.

Please let me know if there are any issues with obtaining the spreadsheet.
Thanks for your help,
Didi

Diane S. Sinkowski

Environmental Engineer
Exposure/Risk Assessment Division
Versar, Inc.

6850 Versar Center

Springfield, VA 22151 -
Phone: 703-750-3000, ext. 737
Fax: 7032-642-60954
dsinkowski@versar.com

>>> Diane Sinkowski 10/09/06 05:56PM >>>
Hi Kim,

I have been reviewing the updated Clariant document, and, while I have been
able to verify the new mass transfer rate calculations {egquation 10 on page
2-6} and associated exposure fregqguencies (page 2-7), I, thus far, have been
unable to duplicate the results presented in Tabhle 2. It would expedite the
review if Clariant could provide us with their spreadsheet showing the
supperting calculations, as they previocusly had done, Would it be possible to
request Clariant for the spreadsheet? In the mean time, we'll continue to try
and verify these results.

Thank vyou,
Didi Sinkowski

Diane S. Sinkowski

Environmental Engineer
Exposure/Risk Assessment Division
Versar, Inc.

6850 Versar Center

Springfield, VA 22151

Phone: 703-750-3000, ext. 737
Fax: 703-642-6954
dsinkowski@versar.com
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Laura Casey/DC/USEPA/US To James Buchert <BUCHEJAM@Versar.com>

10/12/2006 01:36 PM cc Diane Sinkowski <DSinkowski@Versar.com>, Kimberly
Tisa/R1/USEPA/USQ@EPA

bece
Subject Re: Fwd: Re: Clariant Addendum [

Jim -

| tatked to Kim. She has requested the information from Clariant. Since we don't know what their
response time will be, we have decided to amend the original turnaround date for this project. Please
disregard the original due of Qct. 13, 2006. We will set a new due date when get the information from
Clariant, until then, hold on to what you have unti a new due date is set.

Please call with any questions.
Thanks

Laura Casey

Chemist

Us EPA

OPPT/NPCD

202-566-1982
James Buchert <BUCHEJAM@Versar.com>

James Buchert
<BUCHEJAM@Versar.com> To Laura Casey/DC/USEPA/US@EPA

10/12/2006 11:25 AM cc Diane Sinkowski <DSinkowski@Versar.com>
Subject Fwd: Re: Clariant Addendum ||




Laura,

This message is in regard to the comments on the Clariant Addendum II that are
due To you tomorrow.

T believe that you were CC'd on some of what is below, but maybe not all of
it. Basically, we were not able to duplicate Clariant's results, and are now
waiting on Kim Tisa to see if she can obtain the spreadsheet used by Clariant.
If we can see the spreadsheet, we should be able to determine what Clariant
did to calculate the carpet RBCs.

Should we write up a preliminary MEMO to you for tomorrow, or should we walt
to see 1f we can get the spreadsheet from Kim/Clariant?

Let us know how to proceed.

Jim

>>> Diane Sinkowski 10/12/06 11:04AM >>>

>>> <tisa.kimberly@epamall.epa.gov> 10/10/06 07:46RM >>>
Will contact Clariant with yvour request.

Kimperly N. Tisa, PCB Coordinator (CPT}
U.8. Envirconmental Protection Agency

1 Congress Street, Suite 1100

Boston, MA 021142023

phone: 617.918.1527
fax: 617.918.0527
e-mail: tisa.kimberly@epa.gov

Diane Sinkowski

<DSinkowski@Vers

ar.com> To
Kimberly Tisa/R1/USEPA/USEEPA

10/09/2006 05:56 cc

PM Laura Casey/DC/USEFA/US@EPA,

James Buchert
<BUCHEJAMEVersar.com>

Subiject
Clariant Addendum II

Hi Kim,

I have been reviewing the updated Clariant document, and, while I have
been able to verify the new mass transfer rate calculations (equation 10
on page 2-6) and assoclated exposure frequencies (page 2-7}, I, thus
far, have been unable to duplicate the results presented in Table 2. Tt
would expedite the review if Clariant could provide us with their
spreadsheel showing the supporting calculations, as they previously had
done. Would it be possible to request Clariant for the spreadsheet? 1In
the mean time, we'll continue to try and verify these results.

Thank you,



Didi Sinkowski

Diane S§. Sinkowski

Environmental Engineer
Exposure/Risk Assessment Division
Versar, Inc.

6850 Versar Center

Springfield, va 22151 _
Phone: 703-750-3000, ext. 737
Fax: 703-642-6954
dsinkowskifversar.com




